Singapore has been a powerful magnet for foreign direct investment and in recent years has also made significant investments abroad, especially in developing countries and increasingly in services. This paper analyzes the determinants of Singapore's investment using the Knowledge-Capital Model and compares the impact of skill endowments on manufacturing and service sector investments. The results suggest that inward and outward investment with respect to industrialized countries in manufacturing and services was skill-seeking. A 10 percent decline in skill differences with industrialized countries resulted in a 19 percent rise in inbound manufacturing investment stocks, but only a 7 percent rise in inbound services stocks. Inward investment from developing countries in services was also skill-seeking, but outward investment to developing countries in both sectors was labor-seeking. A 10 percent increase in skill differences with developing countries resulted in a 23 percent rise in outbound manufacturing investment stocks and a 13 percent rise in outbound services stocks. Furthermore, when the analysis distinguishes between services on the basis of skill intensity, there is a significant difference between the determinants of foreign direct investment in skill-intensive services and foreign direct investment in other services and goods. However, when services are disaggregated on the basis of "proximity" needs, there is no significant difference in the determinants of foreign direct investment in proximity services compared with foreign direct investment in non-proximity services.
Singapore has been a powerful magnet for foreign direct investment and in recent years has also made significant investments abroad, especially in developing countries and increasingly in services. This paper analyzes the determinants of Singapore's investment using the Knowledge-Capital Model and compares the impact of skill endowments on manufacturing and service sector investments. The results suggest that inward and outward investment with respect to industrialized countries in manufacturing and services was skill-seeking. A 10 percent decline in skill differences with industrialized countries resulted in a 19 percent rise in inbound manufacturing investment stocks, but only a 7 percent rise in inbound services stocks. Inward investment from developing countries in services was also skill-seeking, but outward investment to developing countries in both sectors was labor-seeking. A 10 percent increase in skill differences with developing countries resulted in a 23 percent rise in outbound manufacturing investment stocks and a 13 percent rise in outbound services stocks. Furthermore, when the analysis distinguishes between services on the basis of skill intensity, there is a significant difference between the determinants of foreign direct investment in skill-intensive services and foreign direct investment in other services and goods. However, when services are disaggregated on the basis of "proximity" needs, there is no significant difference in the determinants of foreign direct investment in proximity services compared with foreign direct investment in non-proximity services.
Introduction
Singapore, in its fiftieth year of existence as a nation-state, has been remarkably successful in attracting foreign direct investment (FDI) and in recent years has also become a significant foreign investor, especially in developing countries (Chellaraj et al. 2013; Shin 2006 ). This twoway investment has increasingly been in services. In 2012, the share of services was four times larger than manufacturing in Singapore's inbound investment stock, and three times greater in its outbound investment stock (Table 1 ). In this paper we apply the Knowledge-Capital (KK) model of multinational enterprises (MNEs) to compare the determinants of manufacturing and services foreign investment to and from Singapore. The KK model has been previously applied to aggregate and manufacturing investment (Carr et al., 2001 (hereafter CMM); Chellaraj et al., 2013) , but it has not to our knowledge been tested for bilateral services investment even though the latter has grown in importance globally.
Singapore has rapidly closed its skills gap with most industrialized countries over the past three decades through the expansion of higher education and by facilitating the inflow of foreign talent (Sim, forthcoming; Hanushek and Woessmann, 2015; Yusuf and Nabeshima, 2012; Anwar, 2008) . As a result, the nature of Singapore's aggregate inward foreign investment from industrialized countries has shifted from a labor-seeking orientation to a skill-seeking orientation, while its outward investments in developing countries, particularly in the ASEAN region, is more focused on labor-seeking activities (Chellaraj et al., 2013) . While there is evidence on the determinants of aggregate FDI (Chellaraj et al., 2013) , studies on FDI in specific sectors such as services are rare. The application of the KK model separately to Singapore's manufacturing and 3 service sectors is both novel and appropriate, because it incorporates market-seeking, skill-seeking and labor-seeking motivations into a single model. It is plausible that Singapore's increasing relative skill endowments also underlay the increase in inbound service sector investment from both industrialized and developing countries.
Outbound services investment in developing countries is expected to be labor-seeking and in industrialized countries skill-seeking. We explore further the significance of two key distinctions between services and manufacturing. First, services, especially financial, education and health, communications and business services, are on average much more skill intensive than manufacturing (Table 2) .
1 Therefore, we would expect a stronger skill-seeking motivation for FDI in skill intensive services compared to manufacturing and less skill intensive services. Second, services, particularly construction and commerce, but also to some extent business and finance, need greater face-to-face contact between suppliers and customers than goods. Apart from the technological imperative for proximity, there may also be a regulatory imperative: preference in bidding for publicly-funded service sector projects (e.g. light rail projects) in countries such as
Thailand is given to firms located in the ASEAN region including Singapore. 2 Therefore there is likely to be a stronger market-seeking or horizontal orientation to FDI in face-to-face services.
Our results indicate that the direct coefficient on relative skill differences, specified as the percentage of the labor force with a tertiary education in the parent country, less the corresponding ratio in the host country, is negative and significant for the services inbound sample, but insignificant for the manufacturing inbound sample. These findings suggest that services inbound 1 As Table 2 shows, there is significant heterogeneity within services and within manufacturing in skill intensity. But even the most skill intensive sectors in manufacturing, such as transport equipment and electronics equipment, have skill intensities comparable with the relatively less skill intensive services sectors such as transport and commerce and much lower skill intensities than sectors such as finance, education and health.
4 investment stocks rose with a relative increase in Singapore skills compared to parent nations, which were predominantly industrialized economies. Disaggregated results suggest that both inward and outward investment with respect to industrialized countries in both manufacturing and services was skill-seeking. Inward investment from developing countries in services was also skill-seeking, but outward investment to developing countries in both sectors was labor-seeking.
Furthermore, when we distinguish between services on the basis of skill-intensity, we find a significant difference between the determinants of FDI in skill-intensive services and FDI in other services and goods. However, when services are disaggregated on the basis of "proximity" needs, we do not find any significant difference in the determinants of FDI in proximity services compared to FDI in non-proximity services.
This paper proceeds as follows. In the next section we briefly review the KK model to motivate the analysis. In Section 3 we specify the model for estimation and in Section 4 we provide the econometric results. In the final section we discuss the potential economic and policy significance of the findings and offer concluding` remarks.
The Knowledge-Capital Model and Prior Empirical Literature
Since Markusen (1984) and Helpman (1984) , the general-equilibrium theory of MNEs has focused on two motivations for FDI: to access markets to circumvent trade frictions (horizontal FDI) and to employ low-wage labor for labor-intensive portions of the production process (vertical FDI) 3 . In the former case, multiple plants producing similar goods and services are located in different markets and produce either for local or regional markets. In the latter, headquarters are split from at least some production, and goods are traded in different stages of fabrication.
5
The general-equilibrium KK model of FDI (Markusen and Maskus, 2002; Markusen, 2002) makes three principal assumptions. First, services of knowledge-based activities can be geographically separated from production of goods and services, and supplied to production facilities at low cost. Second, these knowledge-intensive activities are skilled-labor-intensive relative to production of goods and services. These assumptions generate incentives for firms to fragment production into vertical phases, locating R&D activities where skilled labor is relatively abundant and production of goods and services where unskilled labor is well endowed. Thus a retail service sector firm will locate its marketing research where there is plenty of skilled labor, while stores for selling products are located close to customers. Similarly in the financial sector firms may perform complicated research in the skill abundant country while locating subsidiaries or branches to sell financial products in proximity to its clients. The third assumption is that knowledge-based assets are inherently joint inputs and may be deployed simultaneously at multiple production facilities. This characteristic generates firm-level scale economies and supports horizontal investments in facilities that produce the same goods and services in different locations.
Specifically, the KK model combines factor endowments with complex economies of scale to explain FDI location decisions. It presumes two countries and two homogeneous factors, unskilled labor and skilled labor, which cannot move across borders. The model also assumes two homogeneous goods or services, one of which is labor-intensive and subject to constant returns to scale. The other is skilled-labor-intensive and demonstrates increasing returns to scale (IRS). Firms in this sector can separate headquarters services from production, which may be located in either the home or foreign countries, or both. These services can be shared across plants, which support firmlevel economies of scale in this sector. Finally, there are transport costs in trading goods or services and fixed costs of investing in a new plant. In this context, the determination of which firms produce in which location and the decision to split headquarters from plants depends on various sector, country and market characteristics. For example, in certain service sectors, the investment may be country and time specific where the investment ends when the project is complete. Thus, a port development project may be specific to a country and the contract may specify that the project be completed during a specific time. Second, national firms will be more prevalent in a relatively large country because size supports local production while permitting firms to avoid the fixed costs of investing in the smaller nation. National firms are also prominent where the two countries have similar factor endowments, which diminishes incentives for labor-seeking vertical FDI. They also predominate where transport costs are low or foreign investment barriers are high, characteristics that reduce returns to market-seeking horizontal FDI.
Horizontal MNEs become important if the nations are similar in size and relative endowments, transport costs are high and investment costs are low. In this environment firms prefer to place production capacity of goods and services in both locations, taking advantage of firm-level scale economies, while selling primarily in local or regional markets to avoid transport costs. Thus research activities in finance and marketing related to two different regions may be carried out in two skill abundant countries located in those two regions in order to sell primarily in the local or regional market to reduce transport costs. However, if the countries vary in factor supplies, MNEs would concentrate headquarters in the skilled-labor-abundant country and production in the skilled-labor-scarce country. This incentive is strongest where trade costs are low, for then it is economic to supply both markets from the single foreign plant. Vertical FDI is particularly likely if one country is small and skilled-labor abundant, in which case headquarters locate there and produce both goods and services in the other location. Thus a retail firm in a small skill abundant country will locate its headquarters in that country to undertake activities such as complex market research, while only locating stores for selling the product in the labor abundant location.
2a. Application to Singapore
Between 1984 and 2011 Singapore, despite experiencing rapid economic growth, remained small in terms of its own market size (domestic consumption) in comparison with the other countries in our sample. However, the economy dramatically increased its relative skill endowments by sharply increasing the number of college graduates in its population and through the importation of foreign talent to offset brain drain (Ahsan et al., 2014) . Singapore also built an increasing skills gap relative to the developing economies in our sample. A positive impact of skill differences on inward investment observed between 1984 and 1996 reflected the tendency of foreign investment to seek low-cost labor in Singapore. However, after 1996 inward foreign investment from industrialized partners expanded with a rise in Singapore's skill endowment because such investment is skill-seeking in nature (Chellaraj et al. 2013) . (Mariel et al., 2009 ). Another study (Awokuse et al., 2012) found that US FDI abroad at the industry level exhibits a complex mixture of motivations. Finally, Lankhuizen (2014) suggests that skill differences per se do not accurately explain FDI, and the actual skill levels of the host country are also important. Carr et al. (2001) pooled bilateral data which could disguise the actual relationships between endowment differences and MNE activity. The reason is that the USA was the host in half the observations and the parent in the rest, implying that the sign of their skill-endowments variable (the difference between parent and host in the ratio of skilled to total labor) depended on the direction of the investment. Thus, where the USA was a skill-abundant host (parent), an increase in skill differences implied a convergence (divergence) in endowments. This difference makes interpretation of coefficients difficult and calls for splitting the sample into inward and outward investment (Blonigen et al., 2003) .
A second criticism of such studies is the potentially inappropriate pooling of data from developing and industrialized countries. Blonigen and Wang (2004) found that the US outward FDI to large industrialized countries is strongly attracted to countries with higher skill abundance, suggesting a horizontal motivation but the effect was reversed for FDI in developing countries.
The above criticisms were addressed in a study by Chellaraj et al. (2013) Although Chellaraj et al. (2013) applied the KK model to aggregate Singapore FDI, they did not apply it to the service sector. This research is the first attempt to estimate the KK model for the service sector for any country and also the first attempt to separately compare the impact of skills on manufacturing and service sector investments and within differing classes of services such as transport and business services based on skill intensity. As this research incorporates investment objectives for both sectors separately and service sectors grouped by skill intensity, it is an extension of the studies applying the KK model, discussed earlier.
Empirical Framework and Data
Here we specify the econometric approach that represents the KK model and address a number of questions. We then describe our data set, which was developed specifically for this analysis and seems unique in its comprehensive coverage of a panel of two-way manufacturing and services FEI stocks for Singapore.
3a. Basic Specification
The KK model provides an econometric specification, grounded in theory, for explaining the general determinants of foreign investment activities. It is sufficiently flexible to permit the data to reveal, indirectly, whether investment into and out of Singapore is driven by factor-cost (vertical) motivations, market-seeking (horizontal) motivations, or both. Following Carr et al.
(2001) our initial specification is as follows: long-term decisions to invest and are less volatile, and less dependent on omitted variables, than are annual activity measures (Braconier et al., 2005) .
The first right-hand side variable is the sum of parent-country and host-country real gross domestic product, which we label GDP Sum. In both cases, it captures joint market size and the coefficient is expected to be positive. The next variable is the squared difference in GDP between parent and host nations. This variable captures changes in relative size, holding relative factor endowments fixed, and the theory implies that incentives for market-seeking investment should increase as two countries become more similar in size. Thus, in principle there should be an inverted U-shaped relationship between FEI stock and size differences between two partner countries, suggesting that the coefficient should have a negative sign.
The next variable is the difference in relative skill endowments between the parent and host countries. Thus, if the parent country is skill-abundant and the recipient country is abundant in lower-skilled labor, an increase in skill differences should raise incentives for vertical FEI, or fragmentation, implying a positive coefficient. However, if countries are relatively similar in their endowments, supporting horizontal incentives for FEI, an increase in this difference would tend to diminish investment, generating a negative coefficient. Finally, if the recipient nation is skillabundant, implying that the skill differences variable is negative, a rise in its endowment would attract skill-seeking FEI. In that case the coefficient would be negative. The interaction between market size differences and skilled labor differences is expected to have a negative impact since FEI stocks should be smaller where market size differences are large, for a given difference in skills between Singapore and its partner industrialized country. This variable is designed to capture some of the non-linearities implicit in the KK model. While coefficient β3 captures the direct marginal impact of skill differences between the parent country and host on investment stocks, the total marginal effect depends on other economic determinants, as suggested by the non-linearities captured in interaction terms. For example, if β4
is negative and the parent country is larger than the host country or region, a reduction in the difference in country or region size (i.e., an increase in the size of the host country) should reduce the sensitivity of investment stocks to host country skill differences. In terms of our application, if over time Singapore (as host) grows in size relative to parent investors, the relationship between skill differences with parent country, and investment stocks should get smaller or become negative, reflecting a shift in incentives away from vertical to horizontal FEI.
This basic framework is applied to data samples involving both inbound and outbound manufacturing and services FEI stocks in Singapore. This estimation should capture the basic influences of the KK model. However, we also split the sample into inbound and outbound stocks separately for industrialized-country and developing-country partners and investigate foreign investment behavior for these groups separately. In addition we also aggregate (1) different categories of services based on need for face to face contact with customers i.e., those that cannot be delivered across borders-construction, commerce and real estate -and by those that do not need as much face to face contact-business services, finance and transport; (2) the service sector categories with high skill intensity-business services, finance and real estate-and those with lower skill intensity-commerce, construction and transport-are aggregated and re-estimated separately.
For inbound investment from industrialized countries, the motivation is expected to be skillseeking. Outbound investment to industrialized countries is also expected to be skill-seeking.
Investment by developing countries in Singapore is small, coming mostly from neighboring ASEAN countries and China, compared to Singapore's corresponding outbound investment.
Hence, outbound investment from Singapore to developing countries is expected to be predominantly vertical and we have no particular expectation about inbound investment for manufacturing and services from developing countries. Finally, we also do not have any expectations regarding inbound and outbound investment when FDI is aggregated using different categories of sectors.
3b. Data Sources and Description
The dependent variable in the KK model should be a measure of bilateral stocks of FDI. computed on a scale from zero to 100, with a higher number indicating higher investment costs. The institutional constraints include lack of transparency, lack of exchange rate stability, high levels of bribery and corruption in the political system, poor legal and regulatory framework (extent of corruption in the legal system, civil or criminal), politicized and elected law enforcement and judiciary (Chellaraj, 2000) , widespread gender and ethnic discrimination and high prevalence of unethical practices. The infrastructure barriers refer to the quality of infrastructure in the host country and include the quality of railroad, ports, air transport, waterways, roads, and electric supply as well as telecommunications and telephones. They are also computed on a scale of zero to 100
with zero being the most efficient and 100 being the least efficient. Finally, the trade cost index is taken from the same source and is defined as a measure of national protectionism or efforts to prevent importation of competitive products. It also runs from zero to 100, with 100 being the highest trade costs. Finally, distance is the number of kilometers of each country's capital city from Singapore and is available online from CEPII (the French Center for Research and Studies on the World Economy).
7
Overall both manufacturing and services outbound FEI stocks to developing countries were far higher than the reverse activity. In contrast, manufacturing and services inbound FEI stocks from industrialized countries were much higher than Singapore's outbound FEI to those nations. It is important to note that there are some years where outward investment stocks to industrialized countries were reported to be zero. Thus, our estimation procedure is Tobit with time and country fixed effects. The fixed effects control for unobserved influences on FEI stocks that are constant over time or country.
The skill intensity for different sectors was calculated by GTAP (Global Trade Assistance and Production) of Purdue University. It is the global average for all sectors broadly classified as agriculture, services, government and private. Primary agriculture and service sectors such as construction were intensive in unskilled labor, whereas government and private sectors were highly skill intensive. Private sectors include finance and business services while services include transport and construction
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As there are a number of years early in the period where either inward or outward investment stocks were reported to be zero, we use a Tobit estimation procedure. We include year and country fixed effects to control for unobserved influences on FEI stocks that vary over time or are characteristic of a particular investment partner country.
3c. Endogeneity and Instrumental Variables
It is evident that causation may run both ways between skill differences, which is our primary determinant of interest, and foreign investment. For example, an increase in inbound FEI may raise the level of skills in Singapore due to professional training within MNEs. Moreover, flows of investment may be accompanied by the transfer of skilled engineers and managers within the firm between countries. Thus, the skill-differences variable is likely to be endogenous to investment to some degree. To address this issue we develop instruments that are correlated with skill differences but plausibly not correlated with the regression error term.
The instrument used in this analysis is the female fertility rate in the parent and host countries, which we lag 20 years to approximate the period between birth and university graduation. Long-lagged fertility rates are likely correlated with later educational attainment, as noted by Becker et al. (2009) . For example, studies from poor countries indicate that higher fertility rates increase the likelihood of a family remaining in poverty, making it difficult to procure education for children (Black et al., 2005; Rosenzweig and Schultz, 1987) . However, lagged fertility presumably is exogenous with respect to current FEI-location decisions.
Initial experimentation suggests that the fertility rate is an appropriate instrument. For example, in a regression of skill differences on lagged fertility rates the coefficients was highly significant. However, in a related regression of inbound FEI on lagged fertility rates the coefficient was insignificantly different from zero. 9 We offer further instrument validation in the results tables below.
Results
We apply the basic framework to the inbound and outbound manufacturing and services FEI. We then repeat the analysis separately for developing and industrialized country partners for the period, 1993-2012.
4a. Regression Estimates
Our instrumental-variables procedure is to run the first-stage regressions of relative skill differences on the instrumental variable discussed above, along with other exogenous variables, for each sample and use the predicted values to estimate second-stage Tobit regressions. General specification tests are listed at the bottom of each second-stage regression in the tables below. As may be noted, the Sargan tests indicate that with few exceptions, the variables are uncorrelated 19 with the residuals and serve as appropriate instruments. The F tests for weak instruments suggest that, except for a few cases confined to investment to and from developing countries, the instruments perform well. The first-stage equations are available upon request.
The first and second columns of Table 3 quality is negative and significant in both the manufacturing and services inbound sample, suggesting that reductions in such costs encouraged inward investments. There were also strongly negative impacts of infrastructure barriers in host countries on outbound manufacturing and services investment from Singapore. Thus, both Singapore's manufacturing and services investment abroad and foreign investment in Singapore seeks to avoid infrastructure bottlenecks.
The institutional constraints were negative and significant for inbound and outbound investments only in the case of the manufacturing sector. Distance had a negative but insignificant impact on inbound manufacturing investment stocks but had a positive and significant impact for inbound services stocks. This may indicate that more remote parent countries, such as the United States and the UK, invested significantly more in Singapore in the service sector relative to nearby 20 industrialized countries such as Japan to establish regional headquarters from which to re-invest in neighboring countries. However, distance significantly reduced both aggregate services investment from Singapore while it had an insignificant impact on outbound manufacturing investment. Finally, common language English and Chinese had a positive and significant impact in all cases suggesting that it facilitates investment between Singapore and the countries with which it has a common language.
Our main interest lies in the impact of relative skill endowments. The direct coefficient on relative skill differences, specified as the percentage of the labor force with a tertiary education in the parent country less the corresponding ratio in the host country, is negative and significant at the one percent level for the services inbound sample, but insignificant for the manufacturing inbound sample. These findings suggest that services inbound investment stocks rose with a relative increase in Singapore skills compared to parent nations, which were predominantly industrialized economies as shown in Table 1 . In contrast, the coefficients on skill differences are significantly positive at the one percent level for both manufacturing and services outbound regressions, implying that an increase in Singapore's skills compared to the countries in which it invests tended to increase FEI stocks. As we saw in Table 1 , Singapore's outbound investment in both manufacturing and services has largely gone to developing countries and in that sample the skilldifferences variable is positive for all observations. Thus, an increase in this variable would suggest a rising relative skill endowment in Singapore, which induces a rise in both services and manufacturing outbound FEI stocks. This finding supports the view that Singapore's investment abroad is concentrated in labor-intensive manufacturing and services. Once again the impact of skill differences on FEI to and from developing countries is of interest here. The direct impact on outbound manufacturing and services FEI to developing countries is positive and significant at the one percent level. Meanwhile, the impact on inbound services investment from developing countries is also negative and significant at the one percent level suggesting a horizontal motivation while the impact on inbound manufacturing investment is insignificant similar to the results for aggregate inbound manufacturing investment in Table 3 . As
Singapore's skill endowments rose compared to those in neighboring developing economies, outbound manufacturing FEI stocks grew larger. The negative coefficient in the case of inbound services FEI from developing countries implies that as Singapore becomes more skill abundant relative to partner developing countries they invested more in Singapore, suggesting that skill shortages in developing countries in the region and China are resulting in outward investment from these countries into Singapore. The results presented in Table 4 should be interpreted with caution as the developing country sample size is small. Table 5 presents similar regressions for data covering manufacturing and services inbound and outbound FEI stocks with industrialized countries. The first and second columns list results for manufacturing FEI data with industrialized countries and the third and fourth columns the corresponding results using services data. The joint market size is insignificant for all equations except inbound services investment, while the squared GDP difference is negative and significant at the five percent level, as expected by the KK model, for both services and manufacturing inbound investment.
Once again the impact of skill differences is of interest here. The direct impact on inbound and outbound manufacturing FEI is negative and significant at the one percent level with regards to industrialized countries. Overall inbound investment in skill-intensive manufacturing, such as pharmaceuticals and electronics, also increased during the 1993-2012 period, when Singapore sharply increased its skill abundance (Chellaraj et al., 2013) . This trend more than offset investment declines in primary manufacturing industries. 10 The situation was similar for services.
Finally, while distance had a negative and insignificant impact on inbound FEI in the case of manufacturing sectors, it had a negative and significant impact on both outbound manufacturing and services FEI to industrialized countries. However, as in the case of aggregate inbound services investment presented in Table 3 , distance had a positive and significant impact (at the one percent level) for inbound services FEI from the industrialized countries in our sample indicating that multinationals from remote places such as the US and the UK likely have a regional emphasis.
They are likely to invest in Singapore to reinvest in neighboring countries particularly in the ASEAN region relative to nearby industrialized countries such as Australia and Taiwan, China.
The basic results are reinforced by the regressions in Tables 6, which break the aggregate inbound and outbound service sector samples into two groups based on skill intensity shown in Table 2 . Construction, transport and commerce sectors are classified as less skill intensive and are aggregated into one group while business, finance and real estate are classified as highly skill intensive and aggregated into another group. The results for the aggregate inbound and outbound FEI for the aggregate construction, transport and commerce sectors are presented in Table 6 columns and 1 and 2 while the corresponding results for the aggregate business services, finance and real estate are presented in columns 3 and 4. The joint market size is positive and significant at the one percent level only for inbound and outbound skill intensive service sector FEI, while the squared GDP difference is negative and significant for the same set of equations. For the less skill intensive construction, transport and commerce sectors both variables are insignificant.
Once again the impacts of skill differences and distance are of interest here. While aggregate services inbound FEI exhibited a horizontal skill-seeking motivation in Table 3 , the results from the disaggregated data indicate that the motivations depended on the categories of services. The inbound FEI for the less skill intensive sectors-transport, construction and commerce display a vertical motivation, i.e., as Singapore becomes relatively less skill abundant compared to its partner countries, it receives more FEI in those sectors. Meanwhile, as Singapore becomes relatively more skill abundant in the aggregate skill intensive sectors -business services, finance and real estate, partner industrialized countries invest relatively more in the country, suggesting a horizontal motivation. Meanwhile, outbound investment in both categories of services displays a vertical motivation. As discussed earlier, Singapore's investment abroad has gone mostly to developing countries and hence this result is not surprising.
Distance had a negative and significant impact on outbound investment for both the less and more skill intensive service sector categories. However, while distance had an insignificant impact on inbound FEI in the less skill intensive sectors, it had a positive and significant impact on inbound FEI in the more skill intensive aggregate business services, finance and real estate service sectors. This further confirms the earlier results for aggregate inbound services investments strongly suggesting that MNEs from remote industrialized countries such as the US and UK are 24 more likely to invest in Singapore to reinvest in other countries in the region by setting up regional headquarters. Thus, investment from far off countries likely has a regional orientation 11 .
Finally, when we aggregated the different categories of services by proximity servicesconstruction, commerce and real estate -based on need for face to face contact with customers, and non-proximity services-business, finance and transport-there were no significant differences between the two groups on inbound FEI. The results are presented in Table 7 . In both cases, the impact of skill differences was insignificant.
4b. Economic Significance
As noted earlier, the total impact of skill differences depends on both the direct coefficient and the interaction coefficients. Thus, the average annual impact of changes in manufacturing and services FEI stocks as a result of changes in skill differences may be derived as follows:
We are interested in assessing the economic importance of the effects of changes in skill differences for inbound FEI from industrialized countries. In the case of equation (2), a unit change in (SKit -SKjt) is an extremely large variation relative to the underlying sizes of skill ratios and the direct derivative is not meaningful. Accordingly, we calculate the implied total elasticity at the sample means of all variables in equation (2). Since our primary regression results are, first, that both Singapore's manufacturing and services outward FEI to developing countries is strongly labor-seeking and, second, that both inward manufacturing and services FEI from the industrialized nations has a skill-seeking focus, we compute the relevant elasticities. In particular, 11 The samples were split into developing and industrialized countries separately and the results did not change much and hence they are not reported here. While the less skill intensive sectors displayed a vertical motivation for both inbound and outbound investment regarding both industrialized and developing countries, they displayed a horizontal motivation for both inbound and outbound investment from industrialized countries and inbound investment from developing countries in the more skill intensive sectors.
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we report computations for the cases of outbound services and manufacturing FEI to developing nations, using the results from columns 2 and 4 in Table 4 . For inbound manufacturing and services FEI from industrialized countries we compute elasticities using coefficients shown in Table 5 , columns 1 and 3.
The elasticity calculated from Table 4 indicates that a ten-percent increase in skill differences with developing countries, which occurred as Singapore became more skill abundant relative to that group, resulted in a 23.2 percent rise in outbound manufacturing FEI stocks, or $ 461.19 million, to the average recipient over the period 1993-2012. Similarly, from Table 4 , a tenpercent increase in skill differences with developing countries resulted in a 12.8 percent rise in outbound services FEI stocks, or $ 414.37 million, to the average recipient. Thus, we find an elastic and economically large response of outward Singaporean manufacturing and services investment in the neighboring developing economies, suggesting a clear vertical orientation to that activity. Turning to inward FEI from the industrialized nations for manufacturing, in Table 5 , column 1, a ten-percent decline in skill differences with industrialized countries resulted in a 19.4 percent rise in inbound manufacturing FEI stocks, or $569.61 million from the average parent.
Similarly, a ten-percent decline in skill differences with industrialized countries resulted in a 7.1 percent rise in inbound services FEI stocks, or $ 325.84 million from the average parent (Table 5, column 3).
Implications and Concluding Remarks
Singapore's inbound investment with all countries in the sample is skill-seeking in both manufacturing and services sectors while for outbound investment it is labor seeking. With industrialized countries, both inbound and outbound investment displayed a skill-seeking motivation. Meanwhile, Singapore's skill share rose considerably relative to the neighboring 26 developing countries in ASEAN and China supporting outward vertical investment in those countries in both sectors. While skill differences have an insignificant impact on inbound manufacturing investment from developing countries, they have a negative and significant impact on inbound services investment, suggesting that Singapore's abundant skills and shortages of skills in partner developing countries result in horizontal investment from those countries.
The motivation for investment in the service sector is related to skill intensity rather than on the need for proximity. With respect to the less skill intensive categories -aggregate transport, construction and commerce -both inbound and outbound investments are labor seeking.
Furthermore, while inbound investment in the skill intensive categories, business, finance and real estate is skill-seeking, outbound investment is labor seeking. Most of Singapore's outbound investment has gone to the ASEAN region as well as China and hence this result is not surprising.
Finally, services are distinguished on the basis of skill intensity, there is a significant difference between the determinants of FDI in skill-intensive services and FDI in other services and goods.
However, when services are disaggregated on the basis of "proximity" needs, there is no significant difference in the determinants of FDI in proximity services compared to FDI in nonproximity services. Note: *** Significant at 1% level **Significant at 5% level Note: ***Significant at 1% level **Significant at 5% level -1977 -1381 -1926 -1820 Note:***Signficiant at 1% level **Signficnat at 5% level Note: ***Significant at 1% level **Significant at 5% level Construction + Transport + Commerce is labor seeking both inbound and outbound Business + Finance + Real Estate is skill seeking inbound but labor seeking outbound Construction + Real Estate + Commerce and Business + Finance + Transport has no impact on skills for inbound but vertical for outbound.
